Abstract. The current paper shows the results of tungstate and carbonate ion sorption using strongly basic anion exchangers AV-17-8 and Purolite A400. It has been established that anion exchanger AV-17-8 in the chloride form with parameters of 168 g of tungstate ion and 157 g of carbonate ion per 1 kg of anion exchanger has the maximum capacity for the tungstate and carbonate ions.
Introduction
Traditional tungsten technology consists in obtaining tungsten concentrate by physical methods of enrichment and its processing by autoclave soda leaching [1, 2] . Tungsten is usually extracted from the solution by tungstic acid precipitation or by extraction [3, 4] . In both cases the processing reagent, used for the sodium carbonate leaching, is decomposed by acids to reduce the pH level of productive solution [5, 6] . Thus, it is impossible to regenerate the processing reagent and use it repeatedly for autoclave soda leaching.
Ion exchange is an alternative method of the direct solvent extraction of tungsten from soda solution (Na 2 WO 4 ) [7] . When using strongly basic anion exchangers, there is no necessity to change pH of the solution, and, thus, the excess of sodium carbonate is not decomposed [8] . In the alkaline solution tungsten is stable in the form of tungstate ion WO 4 [2] [3] [4] [5] [6] [7] [8] [9] . The productive solution containing sodium carbonate and sodium tungstate as macrocomponents as well as such impurities as silicate and sodium arsenate is supplied to the ion exchange.
The Russian strongly basic anion exchanger AV-17-8 and its foreign analogue Purolite A400 are proposed to be studied as a strongly basic anion exchanger (table 1). The most important characteristic of ion-exchange anionites is a total exchange capacity indicating the amount of adsorbed substance [10, 11] . This article presents the study of the total exchange capacity of anion exchangers in a chloride, nitrate, hydroxide and sulfate form for tungstate and carbonate ions. The content of a tungstate ion in solution was determined by atomic emission spectrometry iCAP 6300 DUO. Analytical wavelengths 207.911 and 209.475 nm were used for the analysis. The analytical method was calibrated by SSRS (State Standard Reference Sample) of tungsten solution. The content of carbonate ion in solution was measured by acid-base titration. Methyl orange was used as an indicator, and 0.1 N HCl was used as a titrant.
To determine the total exchange capacity, a 25-ml burette filled with 10 g of the studied anion was used. The anion exchanger was recharged into the required counterion before the experiment. 200 ml of the experimental stock solution was passed through the recharged anion exchanger with the rate of 1 drop per second (3 ml/min). Sampling of 1 ml was selected after each 5-8 ml of stock solution to determine the concentration.
The study has shown that the anion exchanger AV-17-8 in the chloride form with a total exchange capacity for tungsten at least 168 g/kg of anionite is most appropriate to use for the sorption of tungstate ion from the solution (table 3, figure 1 ). In the case of a carbonate ion, the anion exchanger AV-17-8 in the chloride form has the best indicators; the capacity of the anionite is nearly 157 g of carbonate ions per 1 kg of the anionite (table 4). 
Conclusion
As anion exchangers AV-17-8 and Purolite A-400 are suitable for extracting tungsten from productive solution obtained after autoclave soda leaching. The study has shown that the Russian anion exchanger AV-17-8 in the chloride form is the best option for the sorption of tungstate and carbonate ions.
Total exchange capacity of anion exchanger AV-17-8 in the chloride form for tungstate ion is 168 g/kg and for the carbonate ion is 157 g/kg.
